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CLAIMS 



^ 1. An isor^ted nucleotide sequence corresponding to 

or complemeH^tary to at least about 3 5% of the 



10 



nucleotide sequence comprising SEQ ID NO : 5 (Figure 
54) . ^ 

2. The isolated nucleotide sequence of claim 1 wherein 
said sequence com^j^ises SEQ ID NO : 5 . 



3. The ii^olated nucleotide sequence of claims 1 or 2 
y wherein s.5v,id sequence encodes a f uncn ional ly active 

elongase which utilizes a polyunsaturated fatty acid 
as a substrate . 

15 

4. The nucleotide sequence of claim 1 wnerein said 
sequence is derived from a mammal. 

5. The nucleotide sequence of claim. 4 wherein said 
20 sequence is derived from a mouse. 

b. A pnjrified protein encoded by said nucleot:ide 
sequence of claims 1 or 2. 



25 7. A purified polypeptide which elongates 

polyunsaturated fatty acids and has at least about 30% 
amino acid similarity to the amino acid sequence of 
said purified protein of claim 6. 
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8 . A method of producing an elongase enzyme compr i sing 
the steps of : 



I 

a ) isolating a nucleotide sequence comprising SEQ ID 

N0:5 (Fi.^ure 54) or SEQ ID NO : 6 (Figure 58); 

\ 

b) const rue t i^ng a vector comprising : i ) said 
isolated nucleotide sequence ope r ably 1 inked to 

5 ii ) a promoter ; 

c ) int roduc ing 'i^a id vector into a host cell under 
time and contiit ions sufficient for expression of 
said elongase i^enzyme . 

10 9 . The method cif claim 8 wherein said host cell is 

selected from the group consist ing of a eukaryot ic 
cell or a prokaryotic cell. 

1 0 . The method of claim 9 whe re in said prokaryot ic 

15 cell is selected f rcim the grc-up consisting of E_^ c o 1 i , 

Cyanobacter ia , and subt ills . 

11. The method of claim 9 wherein said eukaryotic 
cell is selected f rc^m the group consisting of a 

20 mammalian cell, an insect cell, a plant ceil and a 

fungal cell . 

12 . The methC'd C'f c laim 11 wherein said fungal cell 
is selected from the group consisting of S a c c ha r omy c e s 
25 spp . , Candida spp . , Lipomyces starkey , Yarrowia spp . , 

K 1 uy ve r omy c e s spp . , Hansenula spp . , Aspergillus spp . , 
Penici 1 1 ium spp . , Neurospora spp . , Trichoderma spp . 
and Pichi a spp . 
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13. The methC'd of claim 12 wherein said fungal cell is 
a yeast cell selected from the group consisting of 



Saccharomyces spp . , Candida spp . , Hansenula s]:>p . and 
Pichia spp . 



14 . The method of claim- 13 wherein said yeast cell 
is Saccharomyces cerevisiae . 

15. A Vector comprising: a) a nucleotide sequence 
comprising SEQ ID NO : 5 (Figure 54) operably linked to 
b ) a promoter . 

16. A host cell comprising said vector of claim 15. 

17. The host cell of claim 16, wherein said host 
cell is selected frc'm the group consisting of 

a eukaryotic cell or a prc^karyotic cell. 

13. The host cell of claim 17 wherein said 
prokaryotic cell is selected from the group consisting 
C)f E_^ col i , Cyanobacter ia , and subt i lis . 

19. The host cell of claim 17 wherein said 
eukaryotic cell is selected from the group consisting 
of a mammalian cell, an insect cell, a plant cell and 
a fungal cell . 

20. The host cell of claim 19 wherein said fungal 
cell is selected from the group consisting of 
Saccharomyces spp . , Candida spp . , Lipomyces starkey, 
Yarrowia spp . , Kluyveromyce s spp . , Hansenula spp . , 
Aspercfi 1 lus spp . , Penicillium spp . , Neurospora spp . , 
Trichoderma spp . and Pichia spp . 
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21. The host cell of clairrL^20 wherein said fungal cell 
IS a yeast cell selected from the group consisting of 
Saccharomyces spp . , Candida spp . , Hansenula spp . and 
Pichia spp . 

5 

2 2. The ho st cell of cla ixiL^^ 2 1 where in said ho s t cell 
IS Saccharomyces cerevisiae . 

23 . A plan^ cell , plant or plant tissue comprising 
10 said vector of claim 15, wherein expression ot said 

nucleotide sequence of said vector results in 
'*'~ production of a polyunsaturated fatty acid by said 

plant cell , plant or pdant tissue . 



\5 24. The plane cell, pdant or plant tissue of claim 23 

wherein said pc'lyunsat urat ed fatty acid is selected 
from the group consisting of AA, ADA, GLA and STA. 

2 5 - One or more plant oils or acids expressed by said 
20 plant cell , plant or pdant t Issue of claim 23 . 

26. A transgenic plant comprising said vector of claim 

15 , wherein expression of said nucleotide sequence of 

said vector result s In product ion of a piolyunsaturat ed 

25 fatty acid in seeds c-f said transgenic p-lant. 



2 7. A transgenic , non - human mammal whose genome 
'."jompri ses a DNA sequence encoding an e longase , 
"jperab ly 1 Inked to a promoter , wherein said DNA 
30 sequence comprises SEQ ID NO : 5 (Figure 54) . 

28. A fluid produced by said transgenic , non- human 



138 



mammal of claim__27 wherein said fluid comprises a 
detectable level of at least one elongase or products 
thereof . 



5 29. A method for producing a polyunsaturated fatty 

acid comprising the steps of : 

a) isolating a nucleotide sequence comprising SEQ ID 
NO : 5 (Figure 54 ) ; 

b) constructing a vector comprising said isolated 
10 nucleotide sequence; 

c) introducing said vector into a host cell under 
time and conditions sufficient for expression of 
an elongase enzyme encoded by said isolated 
nucleotide sequence; and 

15 d) exposing said expressed elongase enzyme to a 

substrate polyunsaturated fatty acid in order to 
convert said substrate to a product 
polyunsaturated fatty acid. 

20 3 0. The method according to claim 29, where in said 

substrate polyunsaturated fatty acid is selected from 
the group consisting of GLA, STA, AA, ADA and ALA, and 
said product polyunsaturated fatty acid is selected 
from the group- consisting of DGLA, 20:4n-3, ADA, oG - 

25 dc>cosapentaenc'ic acid and STA, respectively. 

3 1 - The method according to claim 29 further 
comprising the step of exposing S:iid expressed 
elongase enzyme to at least one desaturase in order to 
30 convert said product polyunsaturated fatty acid to 

another polyunsaturated fatty acid. 



32. The method according to claim/31 wherein said 
product polyunsaturated fatty acid is selected from 
the group consisting of of DGLA, 2C):4n-3, ADA and oj6 - 
docosapentaenoic acid, said another polyunsaturated 
fatty acid is selected from the g^^oup consisting of 
AA, EPA, r.'jG -docosapentaenoic acid and docosahexaenoic 
acid respectively, and said at least one desaturase is 
A5 -desaturase with respect to production of AA or EPA, 
and A4 -desaturase with respect to production of ojG - 
docosapentaenoic acid, and Al9 -desaturase with 3~espect 
to production of docosahexaenoic acid. 

33. The method of claim 32 further comprising the 
step of exposing said another polyunsaturated fatty 
acid to one C'r more enzymes selected from the gi^oup 
consisting of at least one elongase and at least one 
additional desaturase in order to convert said another 
polyunsaturated fatty acid to a final polyunsaturated 
fatty acid. 

34. The method of claim 33 wherein said final 

p-c iyunsaturat ed fatty acid is selected from the group 
consisting of ADA, r';3 - docosapentaenoic acid and 
docosahexaenoic acid. 

35. A nutritional composition comprising at least one 
P'olyunsaturated fatty acid selected from the group 
consisting of said product polyunsaturated fatty acid 
produced according to the method of claim 29, said 
another polyunsaturated fatty acid produced accc^rding 
tc- the method of claim 31, and said final 
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polyunsaturated fatty acid produced according to the 
method of claim 33 . 

36. The nutritional composition of claim 35 wherein 



said product polyunsaturated fatty acid is selected 
from the group consisting of DGLA, 20:4n-3, ADA, o)6 - 
docosapentaenoic acid and STA . 



said anc>ther polyunsaturated fatty acid is selected 
from the group consisting of AA, EPA, cnG- 
docosapent aenoic acid and docosahexaenoic acid. 

3 8 . The nut rit i onal composition of claim 35 wherein 
said final polyunsaturated fatty acid is selected from 
the group consisting of ADA, 6'j3 - docosapentaenoic acid 
and docosahexaenoic ac id . 

3 9 . The nut rit ional composi t ion of claim 3 5 wherein 
said nut rit ional compos it ion is selected from the 
group consisting of an infant formula, a dietary 
suppilement and a d ietary subs t i tut e . 



40. A pharmaceutical composition comprising 1) at 
least one polyunsaturated fatty acid selected f rcim the 
group cC'nsisting of said product polyunsaturated fatty 
acid prc'duced according to the method of claim_ 29, 
said anc^t her polyunsaturated fatty acid produced 
according to the method of claim 31, and said final 




of claiiTL 3 5 wherein 
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polyunsaturated fatty acid produced according to the 
method of claim 33 and 2) a pharmaceut ically 
accepitable carrier . 

5 41. An animal feed comprising at least one 

polyunsaturated fatty acid selected from the group 
consisting of said product polyunsaturated fatty acid 
pt^oduced according to the method of claim 29, said 
another polyunsaturated fatty acid produced according 

1 0 t t he me t hod of claim 31 and said final 

pC'lyunsaturated fatty acid produced according to the 
mechc'd of claim 33. 

42. The animal feed c^f claim 41 wherein said 

15 product pol;^'unsa turat: ed fatty acid is selected from 

the group consisting of DGLA, 20:4n-3, ADA, ojG - 
docosapent aenoic acid and STA , 

43. The animal feed C'f claim 41 wherein said another 
20 polyunsaturated fatty acid is selected from the group 

CC'US i St ing of AA, EPA, (oG - docosapent aenoic acid and 
d'r'cosahexaenoic acid. 

44. The animal feed of claim 41 wherein said final 

25 pc'lyunsaturated fatty acid is "Selected from the group 

C'l^nsisting of ADA, (/v3 - docosapent aenoic acid and 
d'i'cosahexaenoic acid . 

4^. . A cosmetic c<Dmprising a polyunsaturated fatty acid 
30 selected f rc-m the group consisting of said product 

pc'lyunsaturat ed fatty acid produced according to the 
method of claim 23, said another polyunsaturated fatty 
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acid produced according to the method of claim 31 and 
said final polyunsaturated fatty acid produced 
according to the method of claim 33. 

46. A method of preventing or treating a condition 
caused by insufficient intake of polyunsaturated fatty 
acids comprising administering to said patient said 
nutritional composition of clairn^ 35 in an amount 
sufficient to effect said prevention or treatment. 

47. An isolated nucleotide sequence corresponding to 
or cc^mp 1 emien t a^y to ac le<3.st aoout 35% of the 
nucleotide sequence comprising SEQ ID NO : 6 (Figure 
58) . 

48. The isolated nucleotide sequence of claimi 47 
wherein said a^aquence comprises SEQ ID NO : 6 . 

49. A purified protein encoded by said nucleotide 
"20 sequence of claims 4 7 or 4 8 . 
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